INTRODUCTION
The functional life of the cyclical corpus luteum (cl) in sheep can be prolonged in four ways ; by pregnancy (Moor, 1968) , by hysterectomy (Denamur, Martinet & Short, 1966; Ginther, 1967 ; Moor, Hay, Short & Rowson, 1970) , by oestrogen injections (Denamur & Mauléon, 1963; Piper & Foote, 1968) and by infusions of luteinizing hormone (Karsch, Noveroske, Roche & Nalbandov, 1969a, b) . The fact that pregnancy, hysterectomy and hormonal therapy have similar effects on the cl suggests that they could have a similar mode of action. The effects of pregnancy and hysterectomy have both been attributed to the removal of the uterine luteolytic stimulus ; the luteotrophic effects of oestrogens could be due to a number of factors acting separately or in concert, namely (1) an action on the hypothalamus, causing increased pituitary luteinizing hormone (lh) or prolactin secretion, (2) a direct luteotrophic action on the cl itself, and (3) an action on the endometrium, inhibiting luteolysin produc¬ tion. The purpose of the present study has been to evaluate these various possibilities.
MATERIALS AND METHODS

Experimental animals
Ewes of the Prealpes du Sud breed, aged between 10 and 22 months, were used. Animals were checked for oestrus twice daily with a vasectomized ram. (Denamur, 1968) . The weights of Table 3 ). This level of secretion was not maintained beyond Day 15 and by Day 17, progesterone was no longer measurable, which is in agreement with our previous work (Denamur et al., 1966) . Once again this demonstrates that, in the presence of the uterus, section of the pituitary stalk does not maintain luteal progesterone secretion.
The results of this experiment, summarized in Table 4 , also show that the weights of the cl of animals subjected to stalk section on Day 12 of the cycle were less than in the controls. Similarly, the quantity of DNA was also de¬ creased, but the RNA : DNA ratio of 1 -68 shows that the luteal cells still had a normal RNA content.
Stalk section carried out soon after ovulation, therefore, seems to limit the development of the cl, although the progesterone concentration in ovarian vein blood, the histological appearance of the gland (Denamur et al., 1966) and the concentration of RNA all appeared normal.
(b) Administration of oestradiol following stalk section. Oestrogen injections given to animals subjected to stalk section (Group 5) allow the cl to survive up to Day 20 (see Table 5 ). Their weight and RNA content were slightly less than that of cl collected from animals subjected to stalk section on Day 12 of the cycle. On the other hand, the DNA content was elevated on Day 20, resulting in a diminished RNA : DNA ratio.
Table 5 also shows that in the animals subjected to stalk section the weight and nucleic acid content of the cl maintained by oestrogen were greater than in the animals where the cl were maintained by hysterectomy (Group 6). Finally, the secretory capacity of the cl in the animals subjected to stalk section and treated with oestrogen on Day 20 of the cycle was apparently normal, and greater than that of the group subjected to stalk section, and hysterectomy (see Table 6 ). But (Adams, Daniel & Pritchard, 1963) and even if more prolactin were secreted, this in itself would not be able to prolong the life of the cl in normal cycling ewes (Denamur & Mauléon, 1963; Denamur, 1968) .
3. Is oestrogen luteotrophic because it has a direct stimulatory action on the corpus luteum itself?
This also seems unlikely; oestrogen certainly cannot maintain the cl follow¬ ing hypophysectomy (Denamur & Mauléon, 1963; Kaltenbach, Graber, Niswender & Nalbandov, 1968 (Stormshak, Kelley & Hawk, 1969) . Since this luteolytic effect was abolished by hysterectomy, the inference must be that both the luteotrophic and luteolytic effects of oestrogen act primarily by way of the uterus. Chronic oestrogen treatment may so disturb endometrial development that luteolysin is never produced, whereas acute oestrogen treat¬ ment towards the end of the cycle may hasten the release of luteolysin.
As an experimental hypothesis, it seems reasonable to conclude that the four factors that prolong luteal life in sheep, namely pregnancy, oestrogen injections, lh infusion and hysterectomy, all do so by inhibiting uterine luteolysin production. Removal of the ultimate cause of luteal regression, the uterus, can arrest luteolysis even after it has already started on Day 15 (Moor et al., 1970) , whereas pregnancy, oestrogen therapy or lh infusions have to be initiated several days beforehand if they are to produce luteotrophic effects (Moor, 1968; Karsch et al., 1969b; Stormshak et al., 1969) . There are already several reasons for believing that the early sheep embryo exerts an anti-luteolytic rather than a luteotrophic effect (Moor, 1968; Short, 1969) ; the present investigation suggests that oestrogen may also interfere with uterine luteolysin production. It is possible that the luteotrophic effect of lh may be mediated by alterations in ovarian steroid secretion which in turn influence the production of luteolysin by the uterus. Whilst it is true that lh can have a direct luteo¬ trophic action on the cl, producing a slight increase in progesterone secretion (Short et al., 1963; McCracken, Uno, Goding, Ichikawa & Baird, 1969) , it must, nevertheless, be regarded as an incomplete luteotrophin because it is unable to maintain the cl in hypophysectomized, hysterectomized sheep in the absence of exogenous prolactin (Denamur, Martinet & Short, 1967) .
